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ABSTRACT 

 

The project “Cell Therapy Manufacturing Market, 2018-2030” provides an extensive 

study of the rapidly growing market of cell therapy manufacturing and focuses both on 

contract manufacturers and cell therapy developers with in-house manufacturing 

facilities. Cell therapy is based on the premise that the patient’s own cells (autologous) 

or those from a healthy donor (allogeneic) can be programmed to combat certain types 

of diseases when they are re-infused into the body. These therapies are anticipated to 

emerge as viable alternatives to conventional treatment options. The scope of this 

project primarily includes manufacturing of advanced therapy medicinal products 

(ATMPs) that involve the use of immune cells such as T-cells, Tregs, dendritic cells, 

tumor cells and NK cells, and stem cells such as adult stem cells, human embryonic 

stem cells (ESCs) and induced pluripotent stem cells (iPSCs).Several players, including 

cell therapy developers, research institutes, contract manufacturing organizations, and 

government and non-profit organizations, are playing a critical role in the development 

and manufacturing of these cell therapies. 

 

During the course of my on-job training, I worked on different modules of the project. 

These include the introduction of cell therapy manufacturing, pipeline of several players 

involved in this field, detailed profiling of those players, information regarding 

collaborations and partnerships, roadmaps, regulatory landscape, non-profit 

organizations, primary research and automation in cell therapy manufacturing. Apart 

from this, I contributed in two additional projects namely, Gene Therapy and 

Undruggable Cancer Targets where I covered short profiling of companies, worked on 

different representations and collected KOLs. 
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CHAPTER 1 

 
COMPANY PROFILE 

 

 
1.1 Company Overview 

Roots Analysis Pvt. Ltd. is a business research and consulting firm, which specializes in 

providing in-depth business research and consulting services for bio/pharmaceutical 

industry. Focused on providing an informed and impartial view on key challenges 

facing the industry, the research is primarily driven by an in-depth analysis covering the 

following parameters [1]: 

 

 Research and development 

 Technology evolution 

 Existing market landscape 

 Future Commercial potential 

 Regulatory concerns 

 Regional growth drivers 

 Risks and opportunities 

 
The firmhas expertise in analyzing areas that have lacked quality research so far or 

require more focused understanding within the broader industry. Apart from writing 

reports on identified areas, the company also provide bespoke research / consulting 

services dedicated to serve our clients in the best possible way. 

 

The business reports highlight trends ranging from commercial success / potential, 

technological developments and future outlook built around opportunities and threats. 
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The company majorly focus on areas spanning the following domains: 

 Therapeutic segments 

 Emerging technologies 

 Medical devices 

 Drug Delivery 

 Clinical Trials 

 

1.2 Research Methodology 
 

The data presented in the reports has been gathered via secondary and primary research. 

For all our projects, we conduct interviews with experts in the area (academia, industry, 

medical practice and other associations) to solicit their opinions on emerging trends in 

the market. This is primarily useful for us to draw out our own opinion on how the 

market may evolve across different regions and technology segments. Wherever 

possible, the available data has been checked for accuracy from multiple sources of 

information. 

 

The secondary sources of information include: 

 Annual reports 

 Investor presentations 

 SEC filings 

 Industry databases 

 News releases from company websites 

 Government policy documents 

 Industry analysts’ views 
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CHAPTER 2 

 
INTRODUCTION 

 
2.1Chapter Overview  

Cell-based therapies involve the use of different types of cells for achieving a desired 

therapeutic benefit. These cells can be immune cells, such as antigen presenting cells 

(dendritic cells and macrophages), natural killer cells and lymphocytes (T-cells), adult 

stem cells / tissues (mesenchymal cells, hematopoietic progenitor cells), embryonic 

stem cells, induced pluripotent stem cells, and other advanced therapy medical products, 

such as chondrocytes. As the increasing number of cell therapy products progress 

through various phases of clinical development, the demand for their manufacturing is 

likely to become stronger in the near future.Cell therapies are based on the premise that 

the patient’s own cells (autologous), or those from a healthy donor (allogeneic), can be 

genetically re-programmed to combat various diseases. As anticipated, these therapies 

have emerged as viable alternatives to traditional treatment options, such as small 

molecule drugs. The last two decades have witnessed a number of advances in cell 

therapies, particularly in their manufacturing processes. However, even the latest and 

most promising advances in modern medicine have their own set of challenges and 

risks, which need to be addressed to ensure continued growth. 

 

Manufacturing of cell therapies is a complex and logistically challenging multi-step 

process. It involves high capital costs, culturing of cells for several days in regulated 

environment and management by skilled personnel. Inception of cell therapies has 

introduced the concept of one batch run equals to one product. Currently, for the 

purpose of manufacturing, cell-based products for clinical trials, companies / academia 

are utilizing open lab-based systems; however, commercial manufacturing of such 

therapies demands automated and scalable closed systems as well as robust, 

reproducible and standardized procedures. Despite multiple challenges related to 

manufacturing of thesetherapies, several stakeholders, including service providers, are 

continuously investing in efforts to combat specific roadblocks. 
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2.2 Cell-Based Therapies: Introduction 

The American Society of Gene and Cell Therapy (ASGCT) defines cell therapy as a 

therapeutic modality that contains either normal or modified cells, which are 

administered to patients for the treatment of various diseases. In this form of therapy, 

patients are injected with living and intact human cells that are deemed to provide 

therapeutic benefit. The transplanted cells have been shown to help in restoring or 

repairing the function of cells, which are damaged or have ceased functioning due to 

disease. The main goal of cell therapy is to target the root cause of the disease at the 

cellular level [2]. 

 

2.2.1 Cell-Based Therapies: Classification 

The EU regulatory authority provides a system of classification on the basis of the 

extent of genetic manipulation required for homologous use (such as transplants / 

transfusions) and heterogeneous use (such as ATMPs) with respect to quality, safety 

and efficacy of the therapeutic modality. As per the Article (2) (a) of Regulation (EC) 

No.1394/2007, ATMPs are defined as therapeutic products that can exert 

pharmacological, immunological or metabolic action to restore, correct or modify 

physiological functions in order to treat diseases [3]. 

 

Figure 2.1 Highlights the different classes of ATMPs 
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2.2.2 Cell-Based Therapies: Current Market Landscape 

 

Figure 2.2 Represents cell-based therapies that have been approved / launched across different countries 

 

2.3 Cell Therapy Manufacturing: An Introduction 

Manufacturing biologics and cell therapies is considerably complex as compared to 

small molecule drugs. The production of biological products as therapeutic 

interventions is likely to be influenced by several factors.More specifically, the major 

considerations that need to be addressed for manufacturing cell therapies are listed 

below: 

 Ethical consent and clearance   

 Identification of scalable approaches for separation and purification  

 Development and optimization of cost-effective and chemically modified media 

 Establishment of closed automated systems for manufacturing of cell therapies for 

multiple patients at the same time 

 

2.3.1 Cell Therapy Manufacturing: Manufacturing Models 

There are two types of manufacturing models: 

 Centralized Manufacturing Model 

 Decentralized Manufacturing Model 
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Figure 2.3 Represents the process model for centralized manufacturing 
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Figure 2.4 Represents the process model for decentralized manufacturing 
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2.3.2 Cell Therapy Manufacturing: Types of manufacturers 

Most cell therapy developers prefer to collaborate with contract manufacturers and 

outsource their manufacturing requirements. At the same time, larger and more 

established firms choose to invest in developing in-house manufacturing capabilities. 

Despite the exorbitant costs, the unavoidable need for elaborate manufacturing 

facilities, stringent regulatory scenario and other drawbacks, there is a growing interest 

in this emerging field, and a number of companies have recently stepped in. 

 

 

 
Figure 2.5 Represents the types of manufacturers involved in cell therapy manufacturing 

 

2.4 Cell-Based Therapies: Key Manufacturing Challenges 

Some of the key challenges faced by cell therapy manufacturers are [4]: 
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 Sophisticated equipment is required for the relocation, transport and multi-site 

distribution of cell therapy products. Therefore, the facilities where cell-based 

therapies are to be developed and manufactured should be established at easily 

accessible locations, such as near airports for overseas transitions.  

 Setting up cGMP facilities and obtaining the necessary qualifications and 

certifications is not only challenging, but also requires heavy investments. 

Moreover, cell production facilities should also be equipped with proper storage 

rooms, clean rooms, cryopreservation rooms and have various other cell processing 

capabilities as well. 

 Contamination is a key concern when it comes to manufacturing cell therapy 

products. To overcome this, manufacturers are required to modify their current 

procedures to incorporate closed manufacturing systems.  

 

 
 

Figure 2.6 Highlights the major roadblocks and key growth drivers of the cell therapy market 
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CHAPTER 3 

 
MARKET OVERVIEW 

 
3.1Chapter Overview  

The use of live cells for therapeutic purposes can be traced back to 1968, when patients 

were first successfully treated with allogeneic human hematopoietic stem cell 

transplants. This practice has now become an integral part of clinical procedures in the 

space of bone marrow regeneration. However, two decades later, the true potential of 

stem cells remained untapped until stem cells were tested for their use as therapeutic 

agents for regenerating skeletal tissues. Prochymal, aMSC therapy developed by Osiris 

Therapeutics, was amongst the first cellular therapies to be approved in Canada and 

New Zealand [5]. 

 

3.2 Overall Market Landscape 

Cell therapies have shown positive clinical results and potential to treat life threatening 

diseases, such as cancer, autoimmune disorders and infectious diseases. Such benefits 

have outweighed the drawbacks associated with the domain that primarily comprise 

complex, time consuming and tedious manufacturing processes. This domain has 

attracted several research institutes and companies to invest time and money. In order to 

meet the growing demand of increased number of clinical trials and improve the 

manufacturing processes, more and more organizations are contributing to the space by 

setting-up capabilities to manufacture cell-based therapies. In this project, we identified 

over several organizations, including industry stakeholders and academic players that 

are actively involved in the production of cellular therapies. 

 

3.3Database Building 

Database is a list of companies / devices / technologies that has been created from 

multiple sources including public records, surveys, primary research, and company 

sources.It serves as the most important stepin the process of report writing. Hence, it 

must be robust, exhaustive and finely structured. 
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Figure 3.1Represents the database of the cell therapy manufacturing market 

 

For building a database, several parameters were selected in with respect to the scope of 

the project. Cell therapy manufacturing market is a service-based project, hence all the 

industry, non-industry players involved in manufacturing of cell therapies were captured 

along with some of the basic information about the organization. For example, the 

founding year of the company, total number of employees in the company and their 

headquarters. Other key parameters that were captured in the project are listed below: 

 Type of organization (industry / non-industry player) 

 Location of the manufacturing facility 

 Total number of manufacturing facilities 

 Type of cells the company is manufacturing 

 Type of manufacturer 

 GMP-complaint 

 Scale of operation 
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Figure 3.2Provides information on the various parameters captured in the database  
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CHAPTER 4 

 
ROADMAPS: STRATEGIES TO OVERCOME EXISTING 

CHALLENGES 

 
4.1Chapter Overview 

Cellular therapies, such as T-cell immunotherapies, dendritic cell vaccines and stem 

cell-based therapies, have evolved considerably over the past few years. Although some 

of these therapies have been approved in different regions of the world, there are certain 

challenges that need to be worked on in order to realize their full potential. For this, 

different organizations have developed comprehensive roadmaps, predicting the 

anticipated movement of these therapies from clinical trials to commercial launch. Such 

roadmaps differ for different geographiesand highlight the role of different stakeholders 

in the industry, such as pharmaceutical companies, academic institutions and 

government agencies, and their involvement in building a seamless process flow related 

to the development, production and launch of these therapies. 

In my project, we have included roadmap for three geographies: 

 Roadmap for the United States 

 Roadmap for Europe 

 Roadmap for Asia Pacific 

 

4.2Roadmap for the US 

In February 2016, the National Cell Manufacturing Consortium (NCMC), the Georgia 

Research Alliance (GRA) and the Georgia Institute of Technology (Georgia Tech) 

published a roadmap that identified the challenges associated with cell therapy 

manufacturing. A revised version of these strategies was published in July 2017 with 

the support of National Institute of Standards and Technology (NIST). The roadmap 

highlighted possible strategies, which, if implemented in the coming 10 years, are likely 



 

18 

 

to facilitate large scale, cost-effective and reproducible manufacturing of high quality 

cells [6]. 

 

 

Figure 4.1 Represents the roadmap designed for the United States 

 

4.3 Roadmap for Europe 

In November 2016, an Advanced Therapies Manufacturing Action Plan was published 

by the Medicines Manufacturing Industry Partnerships with recommendations to 

progress the manufacturing initiatives related to ATMPs in the UK. The roadmap was 

designed to improve and increase the economic aspect within the healthcare segment. 

The key takeaways from the roadmap include strengthening and securing a competitive 

international landscape to captivate investment and applying a simple engagement 

process to target and seize international mobile investments [7]. 
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4.4 Roadmap for Asia Pacific 
 

 

Figure 4.2 Represents the roadmap designed for Asia Pacific 
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CHAPTER 5 

 
INDUSTRY PLAYERS 

 
5.1Chapter Overview  

The chapter comprises of detailed profiles of companies that offer services for the 

development and manufacturing of cell therapies.We have focused primarily on the 

companies offer a well-established suite of services including product development and 

manufacturing. In addition, these players have significantly contributed in the 

advancement of cell therapies by collaborating with other stakeholders in the industry. 

Each profile includes information on the key features of the facilities, area / 

infrastructure, regulatory licenses and partnerships inked by the contract manufacturers. 

 

The following companies have been profiled in this project: 

 Nikon Cell Innovation 

 Cell Therapies 

 Cryosite 

 Cognate BioServices 

 MaSTherCell 

 Japan Tissue Engineering (J-TEC) 

 Medinet 

 KBI Biopharma 

 BioNTech Innovative Manufacturing Services 

 Fujifilm Cellular Dynamics 

 Brammer Bio 

 WuXi Advanced Therapies 

 Cell and Gene Therapy Catapult 

 CELLforCURE 

 Lonza 

 PCT, A Hitachi Group Company 

 Roslin Cells Therapies 
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 Waisman Biomanufacturing 

 

5.2Example of an Industry Profile: Cell and Gene Therapy Catapult 

 

 

 
 

Figure 5.1 Represents the company overview section in an industry profile  
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Figure 5.2 Represents the service portfolio section in an industry profile 
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Figure 5.3Represents the manufacturing capabilities section in an industry profile 
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CHAPTER 6 

 
NON-INDUSTRY PLAYERS 

 
6.1Chapter Overview  

There area number of academic players that areactively involved in the field of cell 

therapy manufacturing. Apart from making generous contributions, in the form of 

grants, many non-industry players have extended their support as contract 

manufacturers as well. The chapter comprises of details of the various facilities 

established by academic players to provide support (for in house requirements and to 

other players) in clinical and commercial manufacturing of cell-based therapeutics. 

Each profile comprises of an overview of the institute / organization, along with a list of 

key features of its facilities and capabilities, covering information such as its area, 

infrastructure, regulatory licenses / certifications, equipment used, and its product and / 

or service portfolio.  

 

The following cell therapy manufacturing facilities have been profiled for this project: 

 

 Center for Cell and Gene Therapy, Baylor College of Medicine, US 

 Center of Cell Manufacturing Ireland, National University of Ireland, Ireland 

 Clinical Cell and Vaccine Production Facility, University of Pennsylvania, US 

 Guy’s and St. Thomas GMP Facility, Guy’s Hospital, UK 

 Laboratory of Cell and Gene Medicine, Stanford University, US 

 Molecular and Cellular Therapeutics, University of Minnesota, US 

 Newcastle Cellular Therapies Facility, Newcastle University, UK 

 Rayne Cell Therapy Suite, King’s College London, UK 

 Scottish National Blood Transfusion Service, Scottish Centre of Regenerative 

Medicine, UK 

 Sydney Cell and Gene Therapy, Australia 
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6.2 Example of a Non-Industry Profile: Center of Cell Manufacturing 

Ireland, National University of Ireland 

 

Figure 6.1 Represents the overview section in a non-industry profile  

 

 
Figure 6.2 Represents the service portfolio section in a non-industry profile 
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Figure 6.3 Represents the manufacturing capabilities section in a non-industry profile 
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CHAPTER 7 

 
NON-PROFIT ORGANIZATIONS 

 
7.1Chapter Overview  

Several non-profit organizations, academic research centers and other industrial players 

have continuously supported the development of cell-based therapies in a number of 

ways. These include funding, assistance in transition to the clinical stage by offering 

manufacturing services and regulatory guidance. The support from these non-profit 

organizations has contributed significantly to the growth in the field of cell-based 

therapies.    

 
7.2Non-Profit Organizations 

 

 
 

Figure 7.1 Represents the list of non-profit organizations  
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7.3Example of a Non-Profit Organization:CellCAN 

 

 
 

Figure 7.2Represents an overview of a Non-Profit Organization: CellCAN  

 

 
7.4International Societies 

In addition to non-profit organizations, a number of other organizations / societies have 

made significant contributions to the field of cell-based therapy. These societies have 

helped in accelerating the growth in this domain by promoting these novel therapies, 

spreading awareness and providing platforms for researchers, clinicians and other 
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stakeholders in the industry to come together to discuss future opportunities, therapeutic 

and commercial potential, and the challenges associated with this field. 

 

 
Figure 7.3 Represents the list of various international gene and cell therapy societies 
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CHAPTER 8 

 
REGULATORY LANDSCAPE 

 
8.1Chapter Overview  

The manufacturing of advanced therapies, such as cell-based therapies and cellular 

products, is complex and there are a number of challenges associated with their 

transition from the laboratory to the clinics. Manufacturing facilities and production 

protocols designed for such product candidates need to undergo strict regulatory checks 

and comply with stringent standards.  

 

The chapter provides a brief background on the current scenario with respect to 

regulatory guidelines for the cell therapies. Further, it discusses the challenges related to 

regulations and finally provides details on the regulatory guidelines for different phases 

of development. 

 

8.2Regulatory Systems 

Although various regulatory bodies across the globe agree in terms of product safety 

and quality, there are aspects in which they differ in opinions as well, such as definition 

/ classification of products.Such differences in various geographies make it difficult for 

cell therapy developers to move from one geographical region to another. 

 

We have also discussed some key attributes with respect to regulatory landscape in cell 

therapy manufacturing market. It includes: 

 Regulatory system in US 

 Regulatory system in Europe 

 Regulatory system in Japan 

 Conditional Approval 

 Accreditations in cell therapy manufacturing  

 Regulatory Considerations 
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Figure 8.1 Represents the regulatory considerations for cell therapies 
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CHAPTER 9 

 
RECENT DEVELOPMENTS 

 
9.1Chapter Overview  

This chapter presents insights on the various partnerships and collaborations related to 

cell therapy manufacturing that have been inked in the past few years.It also highlights 

the different types of partnership models that have been adopted by stakeholders in this 

domain and includes a comprehensive analysis of these partnerships based on various 

parameters. Overall, it provides an analytical overview of the activity of the various 

stakeholders in this evolving market. 

 

9.2 Partnerships 

 

 
 

Figure 9.1 Provides informationon collaborations / partnerships of key industry players 
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9.3 Expansions 

 

 
 

Figure 9.2 Provides informationon expansion that the industry is undergoing for manufacturing of cell 

therapies 
 

 

The collection of all these information on partnerships and expansions help the analyst 

to get an idea if the field is evolving or mature, research oriented or industry oriented 

and makes the report more impactful. It also helps the clients to identify potential 

collaborators and competitors and also allows researchers to focus on niche areas. 
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CHAPTER 10 

 
PRIMARY RESEARCH 

 
10.1 Overview 

The data presented in the report has been gathered via secondary and primary research. 

For all the projects, we conduct interviews with experts in the area (academia, industry, 

medical practice and other associations) to solicit their opinions on emerging trends in 

the market. This is primarily useful for us to draw out our own opinion on how the 

market may evolve across different regions and technology segments. Wherever 

possible, the available data has been checked for accuracy from multiple sources of 

information. 

 

The interviews conducted with experts are scripted down and forms the important part 

of the project report. The information provided by the experts help a lot in validating the 

data as well as provide deeper insights of the project. For cell therapy manufacturing 

market project, we have conducted an interview with formula pharmaceuticals and 

scripted it down to present it in a form of a transcript in the report. In this process, the 

expert shares some key insights about the field and his opinion regarding the future 

market of the field. Once the discussion is over, a transcript is prepared that is send back 

to the expert for his permission and then after the transcript is included in the respective 

report. 

 

10.2Interview Contacts 

This was done to capture data that was to be used to conduct interviews with experts in 

this domain (academia, industry, medical practice and other associations). For this a 

database was prepared, including the contacts of all the main personnel of a company. 

Post gathering the desired data, interview requests were sent to the concerned person. 

These interviews form a part of primary research that is pivotal to have deeper insights 

of the project. Further, this information helps us to understand the emerging trends in 
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the market. Additionally, it aids in validating our own understanding of the domain, 

how the market is likely to shape up across different regions and technology segments 

in the coming future. 

 

In addition, the contacts captured in the interview contact database / contact list were 

contacted and requested to respond to the survey which contained questions regarding 

the various manufacturing parameters. This exercise was a part of primary research and 

thus help us to understand the market in a much better way. We can also confirm and 

validate the parameters through the survey responses that were initially captured in the 

main database. 

 

 

Figure 10.1Highlights the various contacts of the key industry / non-industry players 
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Figure 10.2Represents the Interview Transcript for cell therapy manufacturing market project 
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CHAPTER 11 

 
ADDITIONAL PROJECTS 

 
11.1Gene Therapy 

In addition to my project, I have also contributed in another project namely, Gene 

Therapy. Following section represents the work that I have been done in this project. 

 

11.1.1Collecting KOLs 

Mostly KOLs form a part of drug-based projects where information on key opinion 

leaders are collected which includes name of the company, product name, phase of the 

product,name of the investigator and their e-mail id’s. 

 
Figure 11.1 Represents the list of Key Opinion Leaders engaged in the field of gene therapy 
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11.1.2Short Profiling of key industry players 

 

 

Figure 11.2 Represents the brief profiling of two industry players engaged in the field of gene therapy 
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11.2Undruggable Cancer Targets 

In this project, I worked on two new representations: 

 

 

11.2.1 Bulls Eye 

 

 

 

 

Figure 11.3 Bulls Eye Representation 
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11.2.2 Regional Analysis 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11.4 Regional Analysis 
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CHAPTER 12 
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